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ON  THE 

FUTURE  WATER  SUPPLY  OF  LONDON. 


The  ideas  on  which  the  following"  project  is  based^ 
have  been  for  a  long*  time  under  consideration,  and  the 
descriptive  particulars  were  actually  preparing-  for 
circulation  when  the  public  were  presented  with  the 
views  on  this  subject  of  a  very  eminent  g-entleman, 
Mr.  Bateman,  C.E.,  in  the  form  of  a  pau^phlet,  ably 
written  and  extensively  circulated,  and  which  has 
already  attracted  a  larg-e  amount  of  remark  and 
approval. 

It  is  felt,  therefore,  that  these  sug-g-estions  appear 
now  somewhat  at  a  disadvantage,  particularly  as 
the  sources  of  water  suppl}-  recommended  would 
seem  at  first  sig'ht  to  demand  works,  in  leng-th 
and  extent  of  greater  and  more  startling"  magnitude, 
than  even  the  already  sufficiently  bold  project  of 
Mr.  Bateman,  for  bring-ino-  water  to  London  from 
the  Welsh  Hills  at  a  distance  of  183  miles.  The 
sources  herein  recommended  lie  at  a  discance  of 
240  miles  from  London,  but  notwithstanding"  this 
increase  of  distance,  we  belie\-e  that  when  the  sub- 
ject is  fully  investigated,  it  will  appear  that  our 
project — although  involving  an  apparently  larger 
outlay  in  the  first  instance — will,  from  the  absolute 
certainty  of  the  rainfall,  the  extraordinary  purity 
of  the  water,  the  facilities  afforded  by  the  existing 
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lakes  for  the  construction  of  immense  Eeservoirs, 
and  from  the  revenue  which  may  fairly  be  expected 
from  the  sale  of  water  in  the  districts  traversed  by 
the  aqueduct^  be  found  the  best  and  cheapest  which 
has  yet  been  proposed,  and  that  ultimate  economy 
will  arise  from  its  selection. 

The  future  water  supply  of  L  ondon,  from  its  mag-- 
nitude  and  importance,  from  the  sanitary  conside- 
rations involved  in  its  successful  elucidation,  and 
having-  in  view  the  enormous  and  rapidly  increasing- 
population  which  will  afterwards  be  dependent  upon 
it  for  one  of  the  chief  necessaries  of  life,  is  a  ques- 
tion without  parallel  in  the  history  of  engineering", 
in  ancient  or  modern  times. 

Of  the  existing"  water  supply,  little  need  be  said ; 
that  it  is  imperfect  and  unsatisfactory,  both  on 
account  of  quality  of  water,  the  intermittent  nature 
of  the  supply,  and  rate  of  charge,  is  admitted  on  all 
hands ;  whilst,  from  the  peculiar  circumstances  of  the 
case,  it  is  scarcely  possible  for  the  Water  Companies 
to  afford  a  supply  much  larger  in  quantity,  or  better 
in  quality,  than  that  at  present  furnished  ;  they  have 
done  their  best  to  cany  out  the  obligations  imposed 
on  them  by  the  Acts  of  1852,  and  have  expended 
large  sums  in  their  attempts  to  do  so ;  the  limit  they 
can  attain,  has,  however,  been  nearly  reached,  and  if 
the  Metropolis  is  to  have  a  supply  of  pure  water,  such 
as  is  now  enjoyed  by  many  of  the  provincial  cities 
and  large  manufacturing  towns  in  the  kingdom,  it 
is  full  time  that  measures  should  be  taken  to  inves- 
tig"ate  the  question,  and  secure  a  suitable  district 
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from  which  to  obtain  it,  there  being*  very  few 
available  localities  now  unappropriated,  or  which 
will  not,  owing'  to  the  gTowing-  necessities  of  this 
populous  country,  shortly  be  appropriated,  for  the 
suppl}^  of  other  towns  and  districts. 

The  population  of  London  and  its  suburbs 
has  increased  of  late  years  in  such  an  extra- 
ordinary ratio, — with  the  probability  of  at  least 
this  rate  of  increase  beino-  maintained, — as  to  render 
it  absolutely  essential,  that  any  scheme  now  put 
forward,  should  be  designed  so  as  to  admit  of  a 
quantity  of  water,  at  least  double  the  existing* 
consumption,  being"  broug-ht  to  the  Metropolis,  from 
time  to  time,  as  the  requirements  of  the  district 
demand  additional  supplies. 

The  population  of  the  Metropolis  and  suburbs 
may  be  taken  at  8,000,000,  and  the  quantity  of 
water  now  actually  supplied  by  the  different  com- 
panies at  nearly  100,000,000  g-allons  daily. 

Of  this,  a  ver}^  larg-e  proportion  (about  one  half) 
is  extracted  from  the  Thames,  above  tidal  influence, 
as  required  by  the  Acts  of  1852,  and  such  a  serious 
diminution  of  the  volume  of  water  in  the  river  flowing" 
onwards  to  London,  has  of  late  attracted  g"reat 
public  notice,  to  which  it  is  not  necessary  at  present 
further  to  advert. 

The  following-  extracts  from  the  Eeg-istrar  Gene- 
ral's  monthly  reports,  as  published  in  the  "  Times," 
will  show  the  qualities  of  the  waters  so  obtained,  as 
well  as  those  of  the  waters  of  the  other  sources  from 
which  the  Metropolis  is  novv  supplied. 
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"i\iialysis  ol'  the  Metropolitiiu  Waters,  in  December, 
1805,  by  Prolec>sor  Eraaldaud,  F.E.S.,  of  the  Soyal  College  of 
Chemistry : — 


Solid  Matter  in 
100,000  parts  of 
the  Waters. 

ither 
tter 
Col.  1. 

!    S  '5  C3 

Degrees  of  Hardness.* 

Names  of  Water  Companies. 

Organic  and  c 
■Volatile  Ma 
included  in 

Amount  of  Ox 
required  foi 
dation  of  Oi 
Matter. 

-c 

s 
ci 

E 

Temporary. 

Total. 

Thames  Water  Com- 

pauies. 
Chelsea  . 

28-00 

1-52 

-1942 

70 

9-1 

16-1 

West  Middlesex  . 

28-91 

VW 

-1045 

6-8 

11-9 

18-7 

South  war  k  &  Yaux- 

hall 

31-32 

1-98 

•1972 

7-4 

11-5 

18-9 

Grand  Junction 

29-51 

1-91 

•1722 

7-4 

11-0 

18^4 

Lambeth 

29-06 

1-08 

•0842 

8-8 

7-6 

164 

Oilier  Water  Com- 

panies. 
Kent 

37-45 

0-Gl 

-0070 

8-8 

17-4 

26-2 

New  Eiver 

30-02 

0-5Jj 

-039G 

7-0 

14-1 

21^1 

East  Loudon  . 

33-90 

1-5G 

-1274 

7-2 

15-0 

22-2 

kjoiith  Essex  . 

38-10 

0-8G 

■0112 

5-8 

19-0 

24-8 

The  table  may  be  read  thus— 100,000  lb.  of  the  Chelsea 
water  contained  28-00  lb.  of  solid  matter,  of  which  1'52  lb.  of 
organic  and  other  matters  "were  driven  off  by  incineration. 
•097  lb.  of  oxygen  were  required  to  destroy  organic  matter  in 
tlie  said  quantity  of  Chelsea  water.  Of  the  solid  matter, 
lG-1  lb.  are  carbonate  of  lime  or  its  equivalent ;  of  wliich 
9-1  lb.  are  got  rid  of  by  boiling,  and  7-0  lb.  remain. 

With  the  exception  of  the  water  supplied  by  the  Kent  and 
South  Essex  Companies,  tlie  waters  again  exhibit  this  month 

*  The  degree  of  hardness  hitherto  employed  by  chemists  is 
tliat  first  proposed  by  Dr.  T.  Clark— viz.,  one  grain  of  car- 
bonate of  lime,  or  its  equivalent,  in  one  imperial  g.-illon  of 
water,  or  one  part  in  70,000.  The  degrees  of  hardness  used 
in  the  above  table  are  readily  converted  into  Clark's  degi'ces 
bv  multiplying  by  7,  and  then  moving  the  decimal  point  one 
place  to  the  lelL. 
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a  marked  increase  in  the  total  amount  of  solid  impurity  as 
compared  with  last  month;  this  applies  also  to  the  water 
supplied  by  the  Lambeth  Company,  which  was  the  only  one 
which,  in  October,  showed  no  increase  of  residue  over  the 
preceding  month.  On  the  other  hand,  the  organic  and  other 
volatile  matter  has  (with  the  exception  of  the  water  supplied 
by  the  Grand  Junction  Company)  decreased ;  while  the 
amount  of  oxygen  required  for  oxidation  of  the  organic  matter 
is  in  most  cases  less  than  in  November. 

The  waters  of  the  Chelsea,  Lambeth,  Southwark,  Grand 
Junction,  and  East  London  Companies  were  turbid  when 
drawn  from  the  Companies'  mains. 

The  second  column  of  this  table  contains  the  amount  of 
solid  matter  left  on  evaporation  and  desiccation  at  120  deg. 
C— 130  deg.  C.  (2i8  deg.  T.— 266  deg.  F.) 

The  results  are  recorded  in  100,000  parts.  By  moving  the 
decimal  point  one  place  to  the  right,  the  above  figures  express 
in  milligrams  the  quantities  contained  in  one  kilogram  of  the 
several  waters. 


In  Febbuaet,  1866. 


Names  of  Water 
Companies. 

Number  of  Houses 
supplied  in  Jan., 
186G. 

Average  Daily  Sup- 
ply of  Water  in 
Gallons  during 
the  Month  of 
January,  1806. 
j     (See  Note.) 

Solid  Matter  in 
100,000  parts  of 
the  Waters. 

Organic  and  other 
Volatile  Matter 
included  in  Col.  4. 

Amount  of  Oxygen 
required  for  oxi- 
dation of  Organic 
Matter. 

Total  Hardness.' 

Thames  Water 

Companies. 
Chelsea 

26,436 

7,658,800 

3114 

2-59 

•0912 

211 

West  Middlesex 

35,486 

7,657,423 

30-40 

2-00 

-0739 

19-8 

Southwark  and 

Vauxhall 

73,594 

12,125,000 

30-90 

2-40 

-0643 

20-7 

Grand  Junction 

25,308 

8,067,112 

31-40 

1-60 

•0555 

22-2 

Lambeth  . 

35,420 

7,620,200 

31-16 

1-65 

-0592 

210 

Other  Sources. 

Kent 

32,412 

5,376,676 

37-92 

1-80 

•0104 

27^4 

New  Eiver 

111,864 

22,330,000 

29-50 

1-68 

•0576 

220 

East  London 

88,340 

17,592,000 

32-78 

1-68 

•0636 

231 

South  Essex 

750 

161,000 

40-60 

1-36 

•0086 

265 
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Note. — The  quantities  of  water  here  given  include  the 
supply  for  manufactures  and  for  various  purposes  other  than 
domestic  consumption.  The  table  may  be  read  thus  : — The 
•Chelsea  Water  Company  supplied  26,430  houses,  and  an 
average  daily  quantity  of  7,658,800  gallons  in  the  month  of 
January;  100,0001b.  of  the  Chelsea  water  in  February  con- 
tained 31'141b.  of  solid  matter,  of  which  2*59  lb.  of  organic 
and  other  volatile  matters  were  driven  off  by  incineration. 
"0912  lb.  of  oxygen  was  required  to  destroy  organic  matter  in 
the  said  quantity  of  Chelsea  water.  211  lb.  are  carbonate  of 
-lime  or  its  equivalent.  The  fourth  column  of  this  table  con- 
tains the  amount  of  solid  matter  left  on  evaporation  and 
desiccation  at  120  deg.  C.,— 130  C,  (248  F.— 266  F.>  The 
results  are  recorded  in  100,000  parts.  By  moving  the  decimal 
point  one  place  to  the  right  the  above  figures  express  in 
milligrams  the  quantity  contained  in  one  kilogram  of  the 
several  waters. 

*  The  degree  of  hardness  hitherto  employed  by  chymists  is 
that  first  proposed  by  Dr.  T.  Clark — viz.,  one  grain  of  car- 
bonate of  lime,  or  its  equivalent,  in  one  imperial  gallon  of 
water,  or  one  part  in  70,000.  The  degrees  of  hardness  used  in 
the  above  table  are  readily  converted  into  Clark's  degrees  by 
multiplying  by  7,  and  then  moving  the  decimal  point  one  place 
to  the  left. 

In  comparison  with  the  month  of  January  the  majority  of 
the  waters  exhibit  an  increase  in  the  total  amount  of  solid 
impurity  :  the  West  Middlesex,  New  Eiver,  and  East  London 
Companies'  waters  form  the  only  exceptions  to  this  rule.  The 
amount  of  organic  and  other  volatile  matter  is  also  greater  in 
all  the  waters,  except  those  of  the  Grand  Junction,  Lambeth, 
East  London,  and  South  Essex  Companies.  Lastly,  a  larger 
quantity  of  oxygen  is  required  for  the  oxidation  of  the  organic 
matter  than  in  the  preceding  month  ;  the  Chelsea,  Grand 
Junction,  South  Essex,  and  Lambeth  Companies'  waters  only 
being  excepted. 

The  waters  of  the  Chelsea,  Southwark,  Lambeth,  New 
River,  and  East  London  Companies  were  turbid  when  draw  n 
from  the  Companies'  mains." 
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The  nnalj'sis  for  January  was  not  published,  but 
it  will  be  evident  from  the  remarks  in  that  for 
February,  that  the  water  must  have  been  of  a 
quality  similar  to  that  of  the  preceding-  and  following- 
months. 

It  will  be  apparent  also,  from  the  above  state- 
ments, that  as  regards  six  of  the  Water  Companies, 
for  some  jieriods  of  the  3"ear  at  all  events,  private 
filtration  would  be  necessary,  (it  is  in  fact  exten- 
sively practised,)  to  ensure  to  the  consumers  a  bright 
and  potable  water. 

Taking,  for  example,  the  month  of  February,  it 
would  appear  that  out  of  a  total  dail}^  average  supply 
of  88,588,211  gallons,  no  less  than  67,326,000 
gallons,  or  more  then  |ths  of  the  whole,  were 
delivered  to  the  consumers  in  a  turbid  state. 

The  attributes  of  the  future  supply  must  be, 
quantit}^,  purity,  and  softness,  with  distribution  at 
high  pressure,  on  the  constant  system. 

It  would  not  be  prudent,  therefore,  to  provide  for 
an  eventual  supply  of  less  than  250,000,000  gallons 
daily,  that  is,  200,000,000  gallons  for  the  Metropo- 
litan Districts  proper,  and  50,000,000*  gallons  for 
sale  to  districts  traversed  by  the  aqueduct  in  transitil 
into  London. 

Experience  has  hitherto  shown  that  the  larg-est 
waterworks  are  in  the  end  the  cheapest  j  and  those 

*  A  small  additiou  to  tlie  size  and  cost  of  the  aqueduct  would 
enable  the  pvoviiicial  supply  to  be  increased  at  any  future  time 
to  100,000,000  gallons  daily. 
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which  furnish  the  larg-est  quantity^  and  combine  a 
sup])ly  for  trading-  and  manufacturing-  purposes, 
with  that  for  domestic  and  private  consumption, 
invariably  supply  water  at  the  lowest  rate,  to  the 
ordinary  consumer — tliat  is  to  the  public  at  larg-e. 

This  project  is  therefore  put  forward  for  the 
supply,  not  onl}^  of  London,  but  where  necessary, 
of  the  vast  population  lying*  between  the  districts 
from  which  it  is  proposed  to  obtain  the  water,  and 
the  Metropolis  itself ;  and  in  these  intermediate  dis- 
tricts lie  the  populous  and  thriving'  towns  of  Lanca- 
shire, of  the  Potteries,  and  of  the  Midland  Counties. 

By  such  an  arrang-ement  it  is  obvious,  that  the 
cost  to  all  parties  will  be  materially  lessened. 

To  obtain  this  necessarily  great  quantity  of  water, 
of  requisite  purity  and  softness,  we  must  seek  a 
district  of  considerable  area,  free  from  peat  and  con- 
tamination of  every  kind,  where  the  rainfall  is  larg*e, 
and  ascertained  beyond  doubt  by  a  long"  series  of 
observations,  and  where  facilities  exist  for  storing-  up 
the  surplus  waters  of  wet  seasons,  at  such  altitudes 
as  to  permit  of  the  supply  being'  drawn  off  and  con- 
ve3'^ed  to  London  by  gravitation,  and  of  being'  deli- 
vered there  at  about  "220  feet  above  high  water ;  using- 
in  all  cases  where  practicable,  the  existing  covered 
service  reservoirs,  and,  faihng  these,  covered  service 
reservoirs  to  be  constructed  in  such  localities  as 
may  be  found  on  investigation  most  advantageous 
for  utilizing  the  present  pipes  and  works  of  distribu- 
tion. 
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This  altitude  of  about  220  feet  for  distribution 
would  be  most  convenient  and  suitable  for  the 
entire  of  the  Metropolitan  Districts,  would  ensure 
an  ample  pressure  for  ordinary  domestic  supply  and 
in  case  of  fire,  and  would  avoid  the  abandonment 
and  destruction  of  the  existing-  apphances  of  distri- 
bution, which  would  be  entailed  by  the  use  of  a 
much  hig-her  pressure,  and  by  the  adoption  of  a 
different  s^'stem  of  service  5  in  fact  the  Metropolis 
is  so  larg-e  as  to  preclude  its  being-  dealt  \^  ith,  other- 
wise than  in  districts,  excepting-  by  the  abandonment 
of  a  great  portion  of  the  present  works  and  pipes, 
involving-  an  obnoxious  and  undesirable  expeudi- 
ture. 

There  are,  it  is  true,  some  elevated  subui'ban 
districts  for  the  service  of  which,  it  would  still  be 
necessary  to  raise  water  by  pumping",  but  these 
could  not,  under  any  circumstances,  be  included  in 
a  project  for  the  supi)ly  of  the  Metropolitan  Districts 
by  g-ravitation,  and  their  area  is  comparatively  so 
small,  that  it  is  scarcely  necessary  to  notice  them  in 
the  consideration  of  this  important  subject. 

Those  w  ell  known  mountain  rang-es  of  the  counties 
of  Westmoreland  and  Cumberland,  draining-  into  the 
rivers  Lowther,  Eamont,  and  Greta,  and  adjoining- 
the  lakes  of  TIaweswater,  Ullswater,  and  Thirlmere, 
possess  all  the  attributes  of  a  localit}'  from  which 
an  enormous  amount  of  the  purest  possible  water 
may  be  obtained  ;  and  the  existing-  lakes  can  easily 
and  at  snudl  e.xpeuse  be  adapted  to  form  inmiense 
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reservoirs  for  its  conservancy  and  storng-e^  at  con- 
venient altitudes  for  the  water  to  be  drawn  off  and 
conveyed  by  gravitation  to  London. 

By  this  process  of  conservancy,  the  expense  and 
inconvenience  of  constructino-  such  a  number  of 
wholly  artificial  reservoirs,  as  would  otherwise  be 
necessary  for  the  storag-e  of  the  immense  requisite 
quantity  of  water,  will  be  obviated. 

The  area  from  which  water  is  herein  proposed  to 
be  collected,  extends  over  177  square  miles,  the 
altitudes  varying-  from  500  to  3200  feet  abofe  the 
sea.  These,  however,  are  the  extremes,  the  mean 
altitude  will  probably  be  1300  or  1400  feet  above 
sea  level. 

The  entire  district  is  bare  hill  pasture,  and  rock  of 
the  primitive  formations,  and  excepting-  a  small  area, 
in  the  vicinity  of  Ullswater,  which  can  easil}^  be  ex- 
cluded from  the  scheme,  is  free  from  mineral  work- 
ing's, or  other  sources  of  contamination,  and  the 
waters  are  of  remarkable  purity  and  softness,  as  the 
following-  analj^ses  by  and  letter  from  Pi'ofessor  Way 
will  show. 


GRAINS  PER  IMPERIAL  GALLOK. 


River 

riawcs- 

Ulls- 

Thirl- 

Low- 

water 

water 

mere 

tlier. 

Lake. 

Lake. 

Lake. 

Lime  ..... 

1.54. 

0.50 

0.81 

0.42 

Magiiesia 

0.50 

0.18 

0.20 

0.14 

Soda  ..... 

0.80 

0.71 

0.51 

0.46 

Chlorides  of  Sodium  &  Potassium 

0.48 

0.40 

0.09 

0.77 

Oxide  of  Iron,  Silica,  &c. 

0.50 

0.25 

0.20 

0.05 

Oil           *        A      *  1 

culphuric  Acid 

0.51 

0.51 

V.67 

0.44 

Carbonic  Acid 

2.05 

0.82 

1.0.3 

0.56 

Organic  Matter 

0.62 

0.62 

0.35 

0.77 

Total  Impurity 

7.00 

3.99 

4.16 

3.61 

Hardness  before  boiling 

5.2° 

2.0° 

2.1° 

1.5° 

Hardness  after  boiling 

4.4° 

1.8° 

2.1° 

1.5° 

These  substances  are  probably  combined  as  follows : — 

GRAIJfS   PER  IMPERIAL  GALLON. 


River 
Low- 
ther. 

Hawes- 
water 
Lake. 

Ulls- 
water 
Lake. 

Thirl- 

mcre 

Lake. 

Carbonate  of  Lime 
Carbonate  of  Magesia 
Carbonate  of  Soda 
Sulphate  of  Soda  . 
Chlorides  of  Sodium  and  Pot- 

2.75 
1.05 
0.70 
0.90 

0.90 
0.36 
0.56 
0.90 

1.45 
0.42 
0.40 
0.65 

0.75 
0.29 
0.20 
0.78 

assium 
Oxide  of  Iron,  Silica,  &c. 
Organic  matter  . 

0.48 
0.50 
0.62 

0.40 
0.25 
0.62 

0.69 
0.20 
0.35 

0.77 
0.05 
0.77 

Total  Solid  Matter 

7.00 

3.99 

4.16 

3.61 
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lOG,  LeculcnliaU  Slreet,  E.C., 

March  2lst,  ISGG. 

Dear  Sib, 

I  enclose  tlie  Aualyses  of  the  "Waters  of  the  Eiver  Lowther 
and  of  the  three  Lakes,  Haweswater,  UUswater,  and  Thirl- 
mere. 

As  might  have  been  expected,  none  of  them  shew  more  thaa 
a  small  proportion  of  solid  matter  per  gallon  ;  the  E,iver 
Lowther  is  the  least  praiseworthy  on  this  account,  though 
even  that  sample  contains  only  7  grains  of  total  impurity  per 
gallon. 

The  proportion  of  organic  matter  in  all  the  samples  is  small  ; 
the  water  of  the  Eiver  Lowther  is,  however,  slightly  coloured, 
no  doubt  from  peat. 

The  waters  of  the  three  Lakes  are  as  soft  as  any  natural 
waters  can  be  ;  the  water  of  the  Eiver  Lowther  does  not  equal 
the  others  in  this  respect,  but  as  compared  to  the  usual  Towns' 
siipplies,  would  be  considered  a  soft  water. 

On  the  whole,  I  have  no  hesitation  in  saying,  that  any  one 
of  these  waters,  or  a  mixture  of  them,  would  be  admirably 
suited  for  the  domestic  supply  of  town  populations,  whether 
large  or  small. 

I  am,  dear  sir, 

Tours  truly, 

J.  Thomas  Way. 

G.  W.  Hemaus,  Esq.,  C.E. 


These  results,  altliough  so  favourable,  exhibit  the 
waters  in  their  worst  aspect  and  condition  ;  the  sam- 
ples for  analysis  having-  been  taken  in  January  last, 
immediately  after  long-  continued  and  heavy  rains, 
and  include  the  drainag-e  from  the  small  mineral 
district,  which  is  intended  to  be  excluded  from  the 
scheme. 
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On  the  subject  of  the  sufficiency  of  the  rainfiill^ 
no  difference  of  opinion,  happily,  can  arise. 

The  observations  of  the  late  Dr.  Miller  from  1847 
to  1853  inclusive,  as  published  in  "  Beard more's 
Manual  of  Hydrology/'  g-ive  for  the  district  and 
neig-hbourhood  an  averag-e  mean  annual  rainfall,  for 
that  period  of  100*56  inches,  as  will  be  apparent 
from  the  following-  table  (No.  I.) 

It  is  a  matter  much  to  be  regretted  that  the 
records  of  rainfall  for  this  hill  district,  so  carefully 
compiled  up  to  1853,  should  have  been  for  the  most 
part  discontinued  after  Dr.  Miller's  death,  as  the  years 
1854  to  1859  inclusive,  were  dry  years,  the  mean 
annual  rainfall  of  the  ten  years  1850  to  1859,  as 
given  by  Mr.  G.  J.  Symons  in  his  "  British  Eainfiill " 
for  1863,  as  reg-istered  at  the  Seathwaite  Guag-e, 
being-  126*98  inches,  as  against  188  "52  inches,  the 
mean  annual  rainfall  of  the  seven  years  ending- 1853, 
and  the  mean  annual  rainfall  at  the  Keswick  Guag-e 
being  55*01  inches  as  against  60*82  inches  for  the 
same  period  of  time,  being  in  the  first  case  '92  and 
in  the  second  "90  per  cent,  of  the  mean  annual 
rainfall  of  the  seven  years  ending  with  1853,  which 
was  a  very  dry  year. 

The  years  1864  and  1865  were  also  dry  years, 
the  latter  indeed,  in  the  north-western  counties, 
being-  one  of  extreme  drought  j  the  mean  rainfall  in 
the  lake  district  for  that  year,  having  been  only 
80*38  inches,  or  about  80  per  cent,  of  the  mean 
annual  rainfall  (100*56  ins.)  of  the  district  for  the 
seven  years  ending  with  1853.    (See  Table  No.  8.) 
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In  estimating-  for  the  supply  of  London  and  the 
intermediate  towns,  the  water  producing-  capabilities  of 
the  district,  we  take  it,  to  avoid  question,  at  some- 
what less  than  its  minimum,  viz.,  at  80  inches. 

In  a  precipitous  hill  and  rocky  district,  such  as 
this,  the  loss  from  evaporation  and  absorption  will  be 
small,  probably  not  more  than  12  inches,  we  take  it 
however  at  14  inches,  leaving-  66  inches  as  the 
minimum  depth  of  available  rain  during-  a  continuous 
period  of  dry  seasons. 

This  would  be  equivalent  to  a  supply  of 
464,719,562  g-allons  daily  throug-hout  the  year; 
and  is  a  quantity  much  larg-er  than  required,  or 
indeed  than  could  be  conveniently  dealt  with. 

It  is  proposed  therefore  to  limit  the  supply  from 
this  district  to  250,000,000  g-allons  daily,  and  to 
g'ive,  as  compensation,  a  quantit}^  nearly  equivalent 
to  one-third  of  the  abstracted  rain,  viz.  450,000 
g-allons  daily  for  each  square  mile  of  drainag-e  area. 

By  such  an  arrang-ement,  the  floods  now  running- 
to  waste,  would  be  to  a  g-reat  extent  controlled,  and 
the  dry  weather  yield  of  the  district  probably 
doubled  in  volume. 

It  will  be  evident  that  the  district  is  capable 
of  supplying-  a  far  larg-er  quantity  of  water  than 
that  which  it  is  proposed  to  take  from  it;  in  fact,  the 
main  cost  of  the  project  would  be  incurred,  not  in 
collecting-  and  impounding-  the  water,  but  in  convey- 
ing- it  from  its  native  district  to  the  places  of  con- 
sumption. 

The  descriptive  particulars  of  the  project  are  as 

B  2 
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follows,  and  will  best  be  understood  by  reference  to 
tlie  accompanying-  Map. 

The  districts  from  which  water  is  proposed  to  be 
taken,  with  two  small  exceptions,  lie  on  the  northern 
slopes  of  the  rano-e  of  hills  towering-  over  Grasmere, 
Windermere  and  Kendal,  and  draining-  into  the 
rivers  Lowther  and  Greta,  and  into  the  lakes  of 
Haweswater,  Ullswater  and  Thirlmere. 

On  the  eastern  side  of  the  collecting-  ground,  the 
works  would  commence  on  the  river  LoA^  ther,  at 
Cooper's  Green,  in  Sleddale,  by  an  intercepting-  con- 
duit, passing-  from  thence  round  the  hills  to  Swindale, 
where  the  first  auxiliary  reservoir  would  be  con- 
structed, and  on  to  Haweswater,  the  surface  of 
which  would  be  raised  4Q  feet,  or  to  730  feet  above 
the  Ordnance  datum. 

From  the  north  end  of  Haweswater  another  inter- 
cepting- conduit  would  be  constructed,  passnig-  round 
the  easteni  slopes  of  Banipton  Common,  and  con- 
veying- to  that  lake  the  waters  of  the  Hows  Beck, 
Gill  Beck,  and  Heltondale  Beck  streams. 

A  third  conduit  or  watercourse  would  be  con- 
structed from  the  river  Lowther,  commencing-  at  a 
point  about  one-and-a-half  miles  below  the  villag-e  of 
Askham,  passing-  round  the  hill  to  the  west  of  Clifton, 
along-  the  eastern  slope  of  the  valley  of  the  river 
Eaniont,  and  terminating-  at  the  north  end  of  [Ills- 
water,  into  which  lake,  and  into  the  river  Eamont  it 
would  deliver  at  Pooley  Bridg'e. 

These  three  conduits  Avould  intercept  all  the 
waters  of  the  river  Lowther,  and  its  tributaries 
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above  Clifton,  and  conduct  them  into  the  Swindale 
auxiliary  reservoir,  and  into  the  Haweswater  and 
UUswater  lakes. 

From  the  north- v\  estern  end  of  UUswater,  a  con- 
duit would  be  constructed  to  Dacre  Bridg-e,  which 
would  intercept  and  conduct  into  it  the  waters  of 
the  Dacre  Beck,  and  its  tributaries. 

Thirlmere  would  be  raised  C4  feet,  or  to  597  feet 
iabove  the  Ordnance  datum,  and  from  its  northern 
extremity  conduits  or  catchwat^r  drains  would  be 
constructed  in  easterly  and  westerly  directions;  the 
first  named  would  pass  round  the  northern  slopes  of 
Matterdale  Common,  and  intercept  the  waters  of 
the  Mosedale  Beck,  Trout  Beck  and  Barrow  Beck 
streams,  and  complete  a  zone  of  intercepting-  conduit 
and  watercourse  between  the  northern  extremities 
of  UUswater  and  Thirlmere  lakes. 

The  other  conduit  or  catchwater  drain  would  pass 
round  Bleaberry  Fell,  and  along-  the  edg-e  of  the 
table-land  east  of  Watendlath,  and  extending-  up  to 
the  Blea  Tarn  would  intercept  all  the  upper  waters 
of  the  Watendlath  and  Coldbarrow  Fells. 

By  constructing-  a  tunnel  from  the  south  end  of 
Thirlmere,  under  Dunraail  Baise  Pass,  and  some 
short  intercepting'  conduits  from  its  southern  ex- 
tremity, the  Avaters  of  about  C  square  miles  of  a 
very  wet  district  on  the  southern  face  of  the  hills, 
may  be  conducted  to,  and  impounded  in  that  lake. 

When  Thirlmere  is  full,  or  the  streams  in  flood, 
the  waters  may  be  passed  into  a  Reservoir  to  be  con- 
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structed  on  St.  John's  Beck,  immediately  below  that 
lake,  where  they  would  be  impounded,  and  g-iven 
out  as  compensation  to  the  mill-owners  on  the  River 
Greta,  at  and  above  Keswick ;  when  both  are  full, 
the  surplus  waters  may  be  passed  into  Ullswater, 
which  with  the  auxiliary  Reservoirs  to  be  constructed 
in  Martindale,  would  in  conjunction  with  Thirlmere, 
be  used  for  towns  supply  only. 

The  waters  of  the  River  Lowther,  althoug-h  of 
admirable  quality,  are  the  least  desirable  in  the  Scale 
of  excellence,  and  it  is  proposed  to  use  them  mostly 
for  compensation,  passing'  them  in  the  first  instance 
down  the  river  Lowther  itself  to  a  point  1^  miles 
below  Askham,  from  whence  they  would  be  conveyed 
by  a  new  channel  to  Pooley  Bridg-e,  and  there  de- 
livered into  the  river  Eamont. 

The  water  supplied  to  London  and  the  intervening- 
towns,  would  be  taken  almost  entirely  from  Ulls- 
water and  Thirlmere  lakes,  and  would  be  of  ex- 
traordinary purity  and  excellence,  being-  under  two 
deg-rees  of  hardness,  and  containing-,  per  imperial 
gallon,  not  more  than  about  4  g-rains  of  total  im- 
purity, of  which  scarcely  more  than  half  a  grain 
would  be  org-anic  matter. 

Haweswater  and  Thirlmere  are  lonely  and  un- 
frequented lakes,  occupying-  deep  valleys,  embosomed 
in  mountains,  and  afford  admirable  sites,  for  the 
construction,  at  comparatively  trifling-  expense,  of 
immense  reservoirs,  to  which  additional  supplies  of 
water  can  with  g-reat  facility  be  conducted. 
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The  particulars  of  the  reservoirs,  would  be  as 
follows : — 


tmg 
miles. 

.s 

.ii 

Content  in  Cubic 
feet. 

Area  of  coUeci 
ground  in  square 

Area  of  Eeserv( 
acres. 

For  supply  to 
Towns, 

For 
Compensation. 

Total 
Storage. 

Swindale  ) 
Haweswater  J 

38 

166 
683 

235,200,000 

187,000,000 
961,100,000 

187,000,000 
1,196,-300,000 

Martindale  ) 
UUswater  ) 

95 

255 
2,300 

336,000,000 
1,742,400,000 

336,000,000 
1,742,400,000 

Thirlmere 
St.Jolin'sBeck  V 
Reservoir  J 

* 

875 
360 

1,721,977,600 

380,000,000 

1,721,977,600 
380,000,000 

177 

4639 

4,035,577,600 

1,528,100,000 

5,563,677,600 

=to  120  days  supply  at  250j000,000  gallons  per  da}-, 
and  to  157  days  supply  at  200,000,000  gallons  per 
day— after  giving  credit  for  the  average  minimum 
summer  yield,  which  will  not  be  less  than  40,000,000 
gallons  per  day — and  to  120  da3'S  compensation  at 
450,000  gallons  per  square  mile  of  drainage  area; 
this  will  more  than  suffice  in  a  district  of  such 
constant  rain. 

There  would  not  be  any  necessity',  in  the  first  in- 

*  If  thouglit  desirable,  the  waters  from  a  further  area  of 
about  8  square  miles  draining  into  the  Airy  Beck  and  Dacre 
Beck,  and  now  flowing  into  TJllswater,  can  easily  be  diverted 
and  conveyed  to  Thirlmere. 
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stance,  for  constructing-  the  Auxiliary  Reservoirs  in 
Swindale  and  Martindale,  as  until  the  towns'  supply 
exceeded  200,000,000  g-allons  per  day,  Thirlmere  and 
Ullswater  would  contain  sufficient  storao-e,  and  would 
be  able,  after  giving-  credit  for  the  summer  yield,  to 
work  up  to  135  days  supply,  whilst  compensation 
water  would  be  given  out  from  Haweswater  and 
from  St.  John's  Beck  Reservoirs  j  when  the  demand 
exceeds  200,000,000  g-allons  per  day,  these  Auxi- 
liary Reservoirs  may  be  constructed,  and  if  neces- 
sary, others  in  addition,  as  many  sites  are  available  ; 
should  the  demand  eventually  exceed  250,000,000 
g-allons  per  day,  a  further  area  of  53  square  miles 
of  collecting-  g-round  may  be  obtained  on  the 
southern  slopes  of  the  rang-e  of  hills  above  Amble- 
side and  Kendal,  by  constructing-  reservoirs  in  the 
valleys  traversed  by  the  Troutbeck,  the  Kent,  the 
Sprint,  and  the  Bannisdale  Beck  streams,  and  an  ad- 
ditional quantity  of  about  75,000,000  or  80,000,000 
g-allons  daily  may  easily  be  obtained  from  these 
sources  of  suppl3\ 

As  to  the  capability  of  the  district,  no  doubt 
therefore  can  exist,  and  it  is  worth  consideration 
whether  it  mig-ht  not  be  the  wisest  course  in  the 
£rst  instance  to  construct  those  portions  of  the  Aque- 
duct, which  cannot  be  added  to  from  time  to  time, 
of  sufficient  capacity  for  this  extended  suppl}'. 

The  surface  of  Ullswater  lake  would  be  ordinarily 
maintained  at  or  about  its  winter  level,  and  water 
drawn  off  from  it  for  towns'  supply  at  a  depth  of 
20  feet,  that  is  at  about  460  feet  above  the  Ordnance 
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datum ;  the  shores,  however,  are  mostly  of  a  steep 
and  precipitous  nature,  and  any  injury  to  the  scenery, 
or  aspect  of  the  lake,  would  be  more  of  a  fancied 
than  real  nature. 

Of  course  it  would  be  impossible  to  carry  out  a 
scheme  of  thismag-nitude  without  doing  some  injur}', 
but  in  the  construction  of  these  g'reat  Reservoirs, 
it  would  be  reduced  to  a  minimum ;  for  instance^  for 
Haweswater  and  Thirlmere,  tlie  total  area  of  ad- 
ditional land  required  would  not  be  more  than  about 
750  acres  3  and  thei'e  would  be  no  residential  dam- 
age. The  number  of  houses  which  ^\  ould  be  atfected 
would  not  exceed  17  or  18,  all  of  which,  excepting- 
3  or  4,  are  of  the  most  ordinary  class ;  and  they 
can  all,  if  necessary,  be  re-erected  round  the  ex- 
tended marg'in  of  the  Lakes. 

At  Ullswater,  the  injury  done,  if  an}',  would  be 
very  trivial.  As  long-  as  the  demand  from  the 
district  did  not  exceed  200,000,000  gallons  per  day, 
it  would  not  be  necessary  to  lower  Ullswater  at  all, 
until  after  a  period  of  67  days  of  absolute  drought ; 
Thirlmere  being  able  to  keep  up  the  supply  for  that 
period  of  time ;  it  would  then  take  about  30  days 
more  to  lower  Ullswater  8  feet,  which  would  not  be 
very  much  below  its  summer  level ;  so  that  under 
these  circumstances  97  days  of  continuous  and 
absolute  drought  must  occur  before  Ullswater  would 
be  sensibly  affected. 

When  the  demand  has  increased  to  250,000,000 
gallons  daily,  and  the  Auxiliary  Reservoirs  have 
been  constructed,  with  their  aid  the  towns'  supply 


26 


could  be  kept  up  from  Thirlniere  for  a  period  of  70 
days,  and  it  would  then  take  23  days  more  to 
reduce  Ullswater  8  feet,  so  that  in  this  case  93  days 
of  continuous  and  absolute  drought  would  be 
necessary  before  the  Lake  was  reduced  much  below 
its  summer  level ;  and  there  is  no  record  of  drought 
of  any  such  duration  ever  having-  occurred  in  this 
notoriously  wet  localit3^ 

On  this  subject,  we  are  indebted  to  Mr.  Samuel 
Marshall,  of  Kendal,  who  has  been  a  careful,  ob- 
server of  rainfall  there  since  182*3 — for  the  following- 
valuable  information. 

"The  longest  period  of  drought  in  this  locality,  (Kendal) 
during  the  last  44  years,  occurred  in  the  Spring  of  1852, 
which,  singularly  enough,  was  also  here  the  wettest  year  during 
that  period. 

From  the  19th  February  to  the  29th  April  there  were  but 
3  days  ou  which  rain  fell,  and  the  aggregate  fall  was  only 
0  2 1  inches,  being  a  period  of  70  days  with  less  than  i  of  an 
inch  of  rain. 

The  Droughts  next  approaching  this  in  duration,  occurred 
as  follows. 

In  1861,  from  the  1st  April  to  the  8th  June — a  period  of 
69  days — there  were  but  9  days  on  which  rain  fell,  with  an 
aggregate  fall  of  1*65  inches. 

In  1839,  from  the  28fch  March  to  the  4th  June — a  period 
of  67  days — there  were  but  12  days  on  which  rain  fell,  with  an 
aggregate  fall  of  1'97  inches. 

In  1826,  from  the  28th  April  to  the  28th  June — a  period 
of  60  days — there  were  but  8  days  on  which  rain  fell,  with  an 
aggregate  fall  of  1'12  inches. 

In  1829,  from  the  14th  December  to  the  8th  February, 
1830 — a  period  of  55  days — there  were  but  5  days  on  which 
rain  fell,  with  an  aggregate  fall  of  0  65  inches. 
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The  years  18M,  1853,  1864i  and  1865  were  also  dry  years, 
but  with  droughts  of  much  shorter  duration  than  those  above 
mentioned." 

It  must  be  borne  in  mind  also,  that  Mr. 
Marshall's  observations  relate  to  the  rainfall  at 
Kendal,  which  in  many  cases  is  not  more  than  one 
half  of  that  in  the  mountainous  districts  above, 
where  there  is  often  a  considerable  amount  of  rain, 
whilst  it  is  fine  weather  in  the  low  country  adjoining*. 

The  water  from  Thirlmere  would  be  drawn  off  at 
its  northern  extremity,  and  conve3^ed  to  Ullswater 
by  conduit  and  tunnel;  the  tunnel  would  be  8 
miles  in  leng-th,  but  shafts  can  be  put  down  over  the 
entire  distance,  and  in  such  a  case  it  is  obvious, 
there  would  be  no  gTeater  difficult}'  in  constructing" 
a  long-  tunnel  than  a  short  one,  it  is  simply 
a  question  of  g'reater  leng-th  and  of  additional  shafts. 

From  Ullswater  the  supply  would  be  drawn  off 
from  the  south  end  of  the  Lake  at  Patterdale,  and 
from  thence  carried  by  tunnel  under  Kirkstone 
Pass. 

This  tunnel  would  be  the  only  work  of  unusual 
magnitude  connected  with  the  project;  it  would  be 
7^  miles  in  lengtJi,  but  of  this  6i  miles  would  be 
ordinary  and  rather  shallow  tunnel,  and  would 
therefore  present  no  difficulty ;  the  central  por- 
tion immediately  under  Kirkstone  Pass  would  be 
1|  miles  in  leng-th  between  the  shafts,  and  would,  at 
the  rate  of  prog-ress  which  has  been  effected  at  the 
Mont  Cenis  Tunnel,  occupy  in  its  construction  about 
three  years  after  the  shafts  were  sunk. 
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No  doubt,  with  the  rock-borino-  machines  of  the 
present  day,  it  mig-ht  easily  be  completed  in  that  or 
a  less  period  of  time. 

From  the  south  end  of  the  tunnel  the  water 
would  be  conveyed  to  London  by  conduit,  tunnel, 
and  iron  pipes ;  the  aqueduct  would  pass  by  Amble- 
side and  Kendal,  and  down  the  eastern  side  of 
Lancashire,  avoiding'  the  Wig'an  Coal-field,  to  the 
east  of  Manchester  and  of  the  Potteries  district,  and 
to  the  east  of  the  Staffordshire  Coal-field  and  of  J3ir- 
ming-ham,  and  onwards  towards  London,  following-  a 
route  nearl}^  parallel  with  that  of  the  London  and 
North  Western  Railway,  and  would  terminate  in  a 
larg-e  reg-ulating-  reservoir  to  be  constructed  to  the 
north  of  Harrow,  at  a  distance  of  about  12  miles 
from  Cumberland  Gate,  Hyde  Park. 

The  project  may  in  fact  be  briefly  described  as 
an  aqueduct,  or  arterial  conduit,  deriving  its  supply 
from  the  gTeat  rainfall  and  natural  reservoirs  of  the 
lake  country,  passing-  throug-hthe  heart  of  Eng-land, 
and  capable  of  affording-,  in  transits,  a  practically 
unlimited  quantity  of  the  purest  possible  water  to  the 
vast  manufacturing-  districts  and  population  on  the 
line  of  its  route,  as  well  as  to  the  metropolis  itself. 

Some  portions  of  the  project  and  of  the  aqueduct 
may  be  carried  out  in  detail,  as  the  demand  for 
water  increases  from  time  to  time. 

We  now  come  to  the  consideration  of  the  financial 
part  of  the  scheme. 

Of  late  years  it  has  been  pretty  well  recog-nized, 
that  all  g-reat  projects  of  this  and  similar  natures 
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should  be  the  property  of  the  communities  to  whose 
necessities  they  minister,  or  in  other  words,  that  the 
consumers  should  be  the  propi'ietors  of  their  own 
works,  and  guardians  of  their  own  interests. 

It  is  also  now  equally  recognized  that  the  rates  for 
water  supply  and  drainage  should  be  compulsory, 
and  extend  to  all  property  within  the  area  benefited. 
In  different  localities  the  rates  are  differentl}'  appor- 
tioned, but  the  principle  is  almost  universally  prac- 
tised, and  has  been  adopted  in  man}^  larg-e  provincial 
cities  and  towns  with  great  public  advantage ;  it 
should,  we  conceive,  a  fortiori,  be  extended  to  the 
Metropolis,  and  the  water  supply  plnced  under  the 
control  of  the  Metropolitan  Board  of  Works,  or  of 
a  similar  Board,  to  be  elected  for  the  purpose,  from 
the  ratepayers  themselves. 

In  this  case,  it  would  of  course  be  necessar}^  to 
])urchase  the  existing  Waterworks  and  incorporate 
thein  with  the  new  project,  securing  to  the  different 
Companies  the  nett  incomes  they  at  present  enjoy. 

We  learn  from  the  pamphlet  recently  published 
by  Mr.  Bateman,  C.E.,  on  the  water  supply  of 
London,  that  these  in  the  ag-oreo-ate  amount  to 
rather  more  than  £400,000  per  annum,  whilst  their 
gross  receipts  are  about  £700,000,  or  nearly  Is.  in 
the  pound,  on  the  present  rateable  value  of  pro- 
perty in  the  Metropolis,  which  amounts  to  about 
£15,000,000  annually,  and  this  would  no  doubt 
reach  to  a  nmch  larger  amount  b}^  the  time  these 
proposed  works  were  completed.  We  shall  call  it 
then  £16,000,000,  although,  judging  from  the  late 
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ratio  of  increase^  this  would  evidently  be  below  the 
mark. 

The  cost  of  the  project  complete,  for  a  daily 
supply  of  250,000,000  gallons,  we  estimate  at 
£12,200,000. 

As,  however,  there  would  be  no  necessity  for 
bringing'  the  whole  of  this  larg-e  quantity  of  water 
before  the  demand  for  it  had  actually  arisen,  we 
shall  assume  that  200,000,000  g-allons  only  are 
brought  in  the  first  instance.    That  is : — 

Gallons. 

For  domestic  consumption  .  .  .  120,000,000 
For  public  and  trading  purposes  .  .  80,000,000 
I'or  sale  to  population  on  line  of  conduit  50,000,000 


Total  200,000,000 

The  cost  of  which  would  be  :  — 

Conduits,  reservoirs,  and  works  of  col- 
lection  £675,000 

Tunnel  from  Ullswater  to  Ambleside  350,000 

Aqueduct  to  London  ....  8,125,000 

Regulating  reservoir,  &c.,  near  London  500,000 

£9,650,000 

Interest  on  unproductive  capital  during 
an  average  period  of  3  years,  and 
other  expenses  .       .       .  1,550,000 

£11,200,000 

The  annual  expenses  would  probably  be — 

Interest  ou  ^611,200,000  at  4  per  cent.  .  .  £448,000 
Collection,  management,  and  casual  repairs  .  100,000 
Present  dividends  to  Water  Companies        .  425,000 

£973,000 
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To  meet  this  we  should  have,  after  the  works  have 
been  for  some  few  years  fairly  in  operation^  a  pro- 
bable income  of 

From  the  sale  of  fifty  millions  of  gallons 
daily,  to  towns,  &c.,  on  the  line  of 
aqueduct,  at      per  1000  gallons   .  ^228,125 

Trom  the  sale  of  thirty  millions  of 
gallons  daily  in  London,  for  pub- 
lic and  trading  purposes  at  3c?.* 
per  1000  gallons    ....  136,875 

From  an  average  rate  of  lOd.  in  the  pound 

on  a  property  of  £16,000,000        .  666,666 

£1,081,666 

which  is  £o8,6G6  in  excess  of  what  is  required, 
as  shown  above. 

In  the  estimate  of  income,  no  credit  is  taken 
for  the  annual  value  of  the  assets  and  property  of  the 
Water  Companies,  which  it  would  not  be  necessary 
to  retain  after  the  introduction  of  the  new  water 
supply. 

This  averag-e  rate  of  \0d.  in  the  pound  may 
be  levied  as  may  be  deemed  most  equitable,  say  a 
9fZ.  rate  for  domestic  consumption  on  an  assumed 
house  property  of  £12,000,000,  and  a  public  rate  of 
Qd,  on  a  total  property  of  £16,000,000,  this  would 
amount — 

For  the  Domestic  Eate,  to  .  .  .  36450,000 
For  the  Public  Eate,  to         ...  200,000 

Total  £650,000 

which  would  probably  suffice. 

*  Only  about  one  half  the  price  usually  charged. 
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It  is  not  however  to  be  expected,  that  the 
50,000^000  g-allons  daily  proposed  to  be  sold  to  the 
towns  and  populations  on  the  line  of  the  aqueduct, 
could  be  disposed  of  all  at  once,  and  in  estimating" 
the  rates  likely  to  be  levied  on  the  citizens  of  London, 
we  must  take  that  into  account,  and  we  shall  now  con- 
sider the  question  as  if  no  water  were  so  disposed  of. 

This  would  leave  a  sum  of  £973,000— £l  36,875= 
£830,125  to  be  levied  on  the  Metropohs,  and  would 
amount  to  an  averag'e  rate  of  rather  more  than 
12^d.,  say  Is.  Id.  in  the  pound  on  all  property;  this 
would  be  the  maximum  rate  which,  under  the  most 
unpropitious  circumstances,  it  would  be  necessary 
to  lew,  and  which  would  not  amount  to  more  than 
the  actual  rate  now  levied  on  property  in  the  Metro- 
polis by  the  existing*  Water  Companies, 

It  is  more  than  probable,  however,  that  by  the 
time  these  works  were  completed,  the  rateable  value 
of  the  Metropolitan  Districts  would  amount  to 
£18,000,000,  of  which  probably  three-fourths  or 
£13,500,000  would  be  house  property,  and  in  this 
case,  if  no  water  were  sold  on  the  line  of  aqueduct, 
the  rate  necessary  to  be  levied  would  amount  to  about 
ll\d.  in  the  pound. 

If  the  rateable  value  amounted  to  £18,000,000, 
and  25,000,000  g-allons  were  sold  daily  on  the  line 
of  the  aqueduct,  the  necessary  Metropolitan  rate 
would  amount  to  nearly  9ld.,  say  lOd.  in  the  pound. 

If,  however,  the  sale  of  water  on  the  line  of 
aqueduct  had  increased  to  50,000,000  gallons  daity, 
and  the  rateable  value  of  the  Metropolitan  Districts 
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had  increased  to  £-20,000^000;  —  events  by  no 
means  improbable,  —  the  averag-e  necessary  rate 
would  not  then  amount  to  more  than  about  7^d.,  say 
8d.  in  the  pound,  and  this  would  g-radually  be 
diminished,  as  the  rateable  value  of  the  Metropolitan 
Districts,  caused  by  suburban  extensions,  and  the 
springing-  up  of  a  new  and  better  class  of  property 
in  the  Metropolis  itself,  prog-ressed ;  and  to  meet  the 
future  demands  likely  to  arise  from  these  and  other 
causes,  there  would  remain  a  further  quantity  of 
50,000,000  g-allons  daily,  to  be  su])phed  at  an  outlay 
of  £1,000,000,  which  ma}^  be  expended  when  the 
necessity  arises. 

On  the  subject  of  diminution  of  disease,  of  poors' 
rate,  of  fire  insurance,  and  of  taxation  g-enerally, 
consequent  on  the  introduction  of  a  plentiful  supply 
of  pure  water,  no  remarks  are  necessary ;  such  results 
are  too  well  known  to  require  comment. 

We  trust  we  have  shown,  that  not  only  is  London 
within  the  pale  of  an  admirable  supply,  but  that 
water  of  extraordinary  purity  and  excellence  may 
be  readily  procured  and  distributed  to  its  inhabitants, 
at  rates  of  charg-e  at  least  equally  moderate  with 
those  at  which  other  larg-e  towns  are  supplied,  and 
under  no  circumstances  exceeding-  the  rates  levied 
for  the  present  intermittent  and  unsatisfactory 
supply. 

In  the  autumn  of  last  year,  when  the  plans  and 
general  features  of  this  scheme  were  nearly  matured, 
a  letter  from  Mr.  Gr.  J.  Symons,  the  well-known  Me- 
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teorolog'ist,  appeared  in  one  of  the  public  Journals ; 
in  it  was  mentioned  the  feasibility  of  procuring"  water 
from  the  Westmoreland  and  Cumberland  hills^  for 
some  districts  in  Lancashire,  at  that  time  suffering" 
from  droug'ht,  and  since  then,  the  subject  appears  to 
have  been  taken  up  by  Mr.  Dale,  C.E.,  of  the  Hull 
Corporation  Water  Works  5  some  particulars  of  a 
project  for  the  purpose,  put  forward  by  that  g-entle- 
man,  having"  appeared  from  time  to  time  in  the 
Scientific  J ournal  known  as  "  Eng-ineering"." 

Mr.  Dale's  project,  as  far  as  we  can  g-ather,  is  to 
supply  a  number  of  towns  in  Lancashire  and 
Yorkshire,  from  Haweswater  and  Ullswater  Lakes ; 
but,  excepting"  in  the  circumstance  of  these  Lakes 
being-  included  in  our  scheme,  and  forming"  a  portion 
of  it,  there  is  no  similarity  or  affinity  between  the 
respective  projects. 

G.  WILLOUGHBY  HEMANS. 
RICHAED  HASSABD. 

1,  Westminster  Chambers, 
July,  1866. 
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